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Purpose: The author presents imaging findings of patients
that underwent partial resection of the breast followed by
absorbable mesh implantation. Materials and Methods: Ultra-
sonographic (n = 18) and mammographic (n = 11) images of
patients that had undergone absorbable mesh implantation
after breast partial resection were reviewed retrospectively.
Sequential changes of the lesions were analyzed in follow-up
ultrasonographic examinations, focusing on the change of the
size and pattern of the lesion. The presence of a mass,
asymmetry, focal asymmetry, architectural distortion, and
calcification were evaluated by mammography. Pathologic
findings of the implanted mesh in available cases were
analyzed. Results: Ultrasonograms revealed a well-encapsulated
anechoic lesion with (pattern 1, n = 11) or without (pattern 2,
n = 5) internal isoechoic nodular portion, and a hyperechoic
mass-like lesion without anechoic portion (pattern 3, n = 2).
The mean length of the longest diameter decreased gradually
as determined in follow-up examinations (3 months, 6.12 ±
2.599 cm; 6 months, 5.08 ± 2.105 cm; 12 months, 3.26 ±
2.206 cm). In mammograms, a mass (n = 4) was noted at the
surgical site and focal asymmetry, overlapping with the
postoperative change, was seen in the remaining seven cases.
Pathologic findings of two cases revealed foreign body
reaction. Conclusion: Ultrasonography of the patients that
underwent breast partial resection followed by absorbable
mesh implantation showed a well-encapsulated cyst at the
surgical site that gradually decreased in follow-up examina-
tions. Adjunctive ultrasonography combined with mammo-
graphy would be recommended in postoperative follow-up
examinations.
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INTRODUCTION
Breast conserving surgery is now a standard
surgical treatment for women with relatively
small breast cancers.
1 Although one can preserve
the integrity of the breast by the use of conserving
surgery, poor patient satisfaction due to breast
deformity is still a continuing problem. Breast
reconstruction using various tissue flaps or artificial
prostheses has been performed to maintain the
appearance of the breast. However, these are
complex procedures and require extensive ex-
perience in plastic surgery.
In our hospital, a breast surgeon has used
absorbable mesh materials for breast implantation
to minimize breast deformity in patients that have
undergone breast partial resection due to a small
breast cancer or a high risk benign condition since
2005. The one-step operation was performed by
breast partial resection using endoscopic quadran-
tectomy or wide local excision, followed by
immediate absorbable mesh implantation using
polyglactin or polyglycolic acid mesh. A sheet of
absorbable mesh (Fig. 1), folded in a fan shape
and wrapped with oxidized regenerated cellulose
to avoid tissue adhesion was inserted into the
surgical site.
The author presented early postoperative ultra-
sonographic findings of the implanted absorbable
mesh in patients with breast partial resection.
2
Follow-up ultrasonography, mammography, and
pathologic evaluation were performed afterward.
The aim of the present study is to present the
follow-up ultrasonographic and mammographic
findings of implanted absorbable mesh in patients
that underwent breast partial resection.
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MATERIALS AND METHODS
Subjects
Between May 2005 and April 2006, a total of 22
women were treated consecutively in our hospital
with breast partial resection and absorbable mesh
implantation to minimize breast deformity.
Twenty patients underwent postoperative ultra-
sonographic examinations. However, two of the
patients that were initially examined more than 6
months after surgery were excluded from the
study. Eighteen patients (age range, 30 - 61 years;
mean age, 43 years) who had undergone the
initial postoperative ultrasonography about 3
months after surgery were examined with follow-
up ultrasonography in 6 and/or 12 months. Of the
18 study patients, 11 had postoperative mammo-
grams. Two patients underwent pathologic
examinations about 1 and 16 months after mesh
implantation, respectively.
Ultrasonographic and mammographic imaging
The ultrasonography was performed with an
IU-22 (Philips Medical Systems, Bothell, WA,
USA) and a HDI-5000 (ATL, Bothell, WA, USA)
instruments using 12 - 17 and 12 MHz linear array
transducers, respectively. Gray scale and color
Doppler scans were obtained, and a panoramic
scan was sometimes necessary to obtain because
of the large size of a lesion.
Initial breast ultrasonographic examinations
were performed about 3 months (interval range,
29 - 133 days; mean, 92 days) after surgery in all
patients. Of the 18 study patients, follow-up
examinations were performed at least one time,
but the number of examinations and the interval
period between surgery and follow-up examina-
tions varied (Table 1). Seven of 18 patients
underwent two additional follow-up ultrasound
examinations about 6 and 12 months after
surgery. Six of 18 patients underwent a follow-up
examination about 6 months after surgery. The
remaining five patients underwent a follow-up
examination about 12 months after surgery.
Mammography was performed with either of
two conventional screen-film systems: Senographe
DMR (General Electric Medical systems, Milwaukee,
Wisconsin, USA) and M-IV (Lorad, Danbury,
Connecticut, USA). Mammography was not
performed during early postoperative period until
3 months due to a concern of rupturing the
implanted mesh. Postoperative mammography
was performed for 11 cases, including 7 cases of
invasive ductal carcinoma (IDC), 2 cases of ductal
carcinoma in situ (DCIS), and 2 cases of atypical
ductal hyperplasia (ADH). The interval between
surgery and the initial postoperative mammography
varied from 3 to 12 months (interval range, 92 - 350
days; mean, 191 days) and follow-up examina-
tions were performed with a 6 months-interval in
9 cancer patients. The total number of mam-
mographic examinations varied (range, 1 - 4 times;
mean, 2.18 times).
Image analysis
The author, who has 5-years-experience of
breast imaging, retrospectively reviewed the
ultrasonographic and mammographic images
with knowledge of all associated clinical, surgical,
and histopathologic information.
Ultrasonographic findings of the implanted
absorbable mesh were classified into three pat-
terns based on the presence of capsule, cyst, and
Fig. 1. A sheet of absorbable mesh folded in a fan shape
and wrapped with oxidized regenerated cellulose.Imaging Findings of Implanted Absorbable Mesh in Patients with Breast Partial Resection
Yonsei Med J Vol. 49, No. 1, 2008
Table 1. Patient Characteristics and Imaging Findings
Patient
No./Age
Breast disease
Type of
operation
Type of
mesh
Findings of US
(pattern/size of the lesion (cm))* Mammographic
findings
Pathology
3 months 6 months 12 months
1/46 IDC Endoscopic
quadrantectomy
Vicryl Pattern 2
3.0 × 0.5
Pattern 2
2.4 × 0.3
Pattern 2
0.4 × 0.2
Focal
asymmetry
-
2/43 IDC Wide local
excision
Vicryl Pattern 1
6.7 × 1.4
Pattern 1
5.9 × 1.3
Pattern 3
1.5 × 0.5
Focal
asymmetry
-
3/55 Intraductal
papilloma
Wide local
excision
Dexon Pattern 1
8.7 × 2.4
Pattern 1
5.2 × 1.6
- - -
4/42 IDC Endoscopic
quadrantectomy
Dexon Pattern 1
4.7 × 2.0
Pattern 1
4.0 × 1.0
Pattern 2
2.0 × 0.4
Mass
-
5/43 IDC Endoscopic
quadrantectomy
Dexon Pattern 1
10.0 × 3.0
Pattern 1
8.0 × 1.2
Pattern 1
6.6 × 1.3
Focal
asymmetry
-
6/50 ADH Endoscopic
quadrantectomy
Vicryl Pattern 3
3.5 × 1.2
- Pattern 2
1.5 × 0.7
Focal
asymmetry
-
7/42 ADH Wide local
excision
Vicryl Pattern 3
4.3 × 1.5
- Pattern 1
1.2 × 1.0
Mass
-
8/38 ADH Wide local
excision
Dexon Pattern 1
4.6 × 1.6
Pattern 1
2.5 × 1.5
Pattern 1
1.3 × 0.5
- -
9/61 ADH Wide local
excision
Vicryl Pattern 2
5.2 × 1.5
Pattern 1
2.8 × 1.1
- - -
10/35 Malignant
phyllodes tumor
Wide local
excision
Vicryl Pattern 2
6.5 × 3.6
Pattern 2
5.0 × 3.2
Pattern 2
2.9 × 1.2
- Total
mastectomy
11/37 Giant
fibroadenoma
Wide local
excision
Vicryl Pattern 2
3.7 × 1.5
Pattern 1
1.5 × 1.0
- - -
12/49 IDC Endoscopic
quadrantectomy
Vicryl Pattern 1
5.4 × 1.0
- Pattern 1
3.8 × 1.2
Focal
asymmetry
-
13/45 IDC Endoscopic
quadrantectomy
Vicryl Pattern 2
4.7 × 0.3
- Not
visualized
Mass -
14/30 DCIS Endoscopic
quadrantectomy
Vicryl Pattern 1
5.2 × 2.0
Pattern 1
2.2 × 1.2
-
Mass PNA
15/43 IDC Endoscopic
quadrantectomy
Vicryl Pattern 1
6.4 × 1.4
Pattern 1
6.0 × 1.2
Pattern 2
0.8 × 0.3
Focal
asymmetry
-
16/32 IDC Endoscopic
quadrantectomy
Vicryl Pattern 1
3.4 × 0.8
- Not
visualized
- -
17/46 DCIS Endoscopic
quadrantectomy
Vicryl Pattern 1
6.4 × 2.0
Pattern 1
4.0 × 0.6
- Focal
asymmetry
-
18/37 IDC Endoscopic
quadrantectomy
Vicryl Pattern 1
6.5 × 1.7
Pattern 1
4.5 × 1.0
- - -
*Pattern of the lesion (Pattern 1, Pattern 2, Pattern 3).
Size of the lesion (longest × shortest diameter measured in a transverse or a panoramic scan).
Findings of initial postoperative mammography (interval range from operation and study, 92-350 days; mean, 191 days).
IDC, invasive ductal carcinoma; DCIS, ductal carcinoma in situ, ADH, atypical ductal hyperplasia; Vicryl, polyglactin mesh; Dexon,
polyglycolic acid mesh; PNA, percutaneous needle aspiration.Hyon Joo Kwag
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the internal content of the cyst: pattern 1) a
well-encapsulated anechoic lesion with internal
isoechoic nodular portion; pattern 2) a well-encap-
sulated anechoic lesion without internal isoechoic
nodular portion; pattern 3) a hyperechoic mass-
like lesion without anechoic portion. The size of
the lesion was measured in transverse or panoramic
scan and marked as the longest × shortest
diameter. Sequential changes of the lesions were
analyzed in follow-up ultrasonographic examina-
tions, focusing on the change of the size and
pattern of the lesion.
The presence of a mass, asymmetry, focal
asymmetry, architectural distortion, and calcifica-
tion were analyzed by mammography. The mam-
mographic appearance of each lesion was classi-
fied by using the BI-RADS lexicon. In follow-up
examinations, the interval change as compared
with a previous study was analyzed.
Pathology
Pathological radiological correlation was avail-
able for two cases.
Statistical analysis
A sequential change of lesion size was analyzed
by comparing the data of 3 months with that of
6 and 12 months after surgery. Statistical analysis
was preformed for seven cases that had 3, 6, and
12 months-period follow-up data. It was per-
formed by use of SPSS 15.0 (SPSS Inc., Chicago,
Illinois, USA) software and general linear models
(GLM)-repeated measures. P value was considered
statistically significant at the p < 0.05 level.
RESULTS
Patient characteristics, ultrasonographic findings
of all cases in the initial and follow-up examina-
tions, and mammographic findings are sum-
marized in Table 1. In the initial ultrasonographic
examinations about 3 months after surgery, 11
cases showed pattern 1, 5 cases revealed pattern
2, and 2 cases showed pattern 3. In regards to the
pattern, 9 cases showed no change (Fig. 2) and 9
cases showed various changes in follow-up
ultrasonography (Table 1). Follow-up ultrasound
examinations revealed that all 18 cases decreased
gradually in size (Table 2). The percentage of
decrease was 17.0% in 6 months and 46.7% in 12
months; the decrease was statistically significant
(p = 0.011).
In all patients, architectural distortion due to
postoperative change was noted by mammo-
graphy. In four cases, a mass (Fig. 3) was seen at
the surgical site. The masses showed oval (n = 3)
or irregular (n = 1) shape with spiculated (n = 3)
or circumscribed (n = 1) margin. Compared to
ultrasonogrphy, there was no tumor recurrence in
any of the cases and the size of the masses
corresponded well. Focal asymmetry was seen in
the remaining seven cases. Calcification was not
noted in any of the cases. The mass shadow on
mammography decreased gradually in follow-up
examinations as the size of lesion decreased as
Fig. 2. Initial ultrasonography (A) performed about 3
months after surgery of the patient that had undergone
wide local excision due to an intraductal papilloma and
polyglycolic acid mesh implantation revealed a well-en-
capsulated anechoic lesion with internal isoechoic nodular
portion (pattern 1). The size of the lesion decreased
gradually as seen in follow-up examinations about 6 (B)
and 12 months after surgery (C).
A
B
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seen on ultrasonography.
Pathologic findings of the two cases that under
went either percutaneous needle aspiration or
total mastectomy revealed that the isoechoic
nodular portion of the lesion corresponded to the
dark brownish or cheesy fluid with foreign body
reaction, respectively. The case that underwent
total mastectomy after mesh implantation showed
that periphery of the lesion encapsulated by fibrous
tissue and the internal content of the lesion con-
tained amorphous fluid with giant cells and foamy
macrophages engulfing proteinaceous materials
suggestive of the absorbed mesh itself (Fig. 4).
DISCUSSION
Absorbable mesh materials have been com-
monly used in patients who have hernias, renal or
splenic rupture, and visceral organ prolapse to
seal or reinforce the defected tissue.
3-7 Uncommon
attempts to use absorbable mesh materials in the
field of breast surgery have been presented.
2,8,9
Absorbable mesh materials are known to be safe,
and have no associated major complications such
as infection, hemorrhage, and erosion that are
common for nonabsorbable mesh materials.
4-7
Polyglactin and polyglycolic acid mesh that are
used in the present study are considered to induce
minimal tissue reaction, be absorbed completely
around 3 months after implantation, and leave a
fibrous scar.
10-14
The implanted absorbable mesh was supposed
to induce reactive fluid or granulation tissue
formation and consequently play a role as a
volume expander by making a well-encapsulated
Table 2. Sequential Change of Lesion Size*
Size (mean ± standard deviation, cm)
3 months 6 months Interval
decrease (%) 12 months Interval
decrease (%) p value
Longest diameter 6.12 ± 2.599 5.08 ± 2.105 17.0 3.26 ± 2.206 46.7 0.011
Shortest diameter 2.10 ± 1.237 1.38 ± 1.083 34.3 0.68 ± 0.526 67.6 0.011
*Statistical analysis of 7 cases that have 3, 6, and 12 months follow-up data.
Percentage of the decrease in size between 3 and 6 months.
Percentage of the decrease in size between 3 and 12 months.
Fig. 3. Postoperative mammogram of the patient, who underwent endoscopic quadrantectomy due to invasive ductal
carcinoma, 3 months after surgery revealed a 4 cm sized mass (arrows) at the surgical site. The mass correlated with a
well-encapsulated anechoic lesion with internal isoechoic nodular portion (pattern 1) in ultrasonogram (B) performed at
the same day.
A BHyon Joo Kwag
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cystic mass in the site of tissue defect.
2 Sanuki et
al. analyzed 60 patients who had early-stage
breast cancer and underwent breast conserving
surgery followed by polyglycolic acid mesh
implantation and reported that the images
showed dead space lined by granulated scar
tissue and filled with fluid.
9 In the present study,
a well-encapsulated anechoic lesion suggestive of
a cystic mass was found in the majority of
patients (16/18, 88.9%). Percutaneous needle
aspiration of the patient with a pattern 1 lesion
revealed that the internal isoechoic nodular
portion was fluid content with foreign body
reaction. A case of local recurrence of a malignant
phyllodes tumor 16 months after surgery showed
that the histopathologic findings of cystic mass
filled with amorphous fluid and foreign body
reaction.
The size of lesions decreased gradually as seen
in the follow-up examinations. The percentage of
decrease in size reached approximately 47% about
12 months after surgery and it might have
influence on the patient’s satisfaction.
Mammographic surveillance in patients that
have undergone breast conservation due to early-
stage breast cancer is an important issue for
radiologists as clinical and mammographic sur-
veillance has been demonstrated to be comple-
mentary in the detection of local recurrence.
15-19
The tumor recurrence rate is estimated to be
approximately 1 - 2.5% per year.
19 The majority of
local tumor recurrences occurred at the lumpec-
Fig. 4. A case of total mastectomy 16 months after wide local excision and
absorbable mesh implantation due to a recurrent malignant phyllodes tumor
showed a radiologic-pathologic correlation. Ultrasonogram (A) and magnetic
resonance images (B-D), taken a day before the total mastectomy, showed the
recurred tumor mass (arrows) and the well-encapsulated isoechoic lesion made
by the implanted absorbable mesh (arrowheads). The implanted mesh showed
high signal intensity in T1- (B) and T2- (C) weighted images compared with
that of the breast parenchyma and subtle rim enhancement in a subtracted
dynamic enhanced T1-weighted image (D). The gross specimen of the resected
breast (E) was correlated with the radiologic findings. Microscopic
examinations (H & E staining, × 1(F), × 40 (G)) revealed an evacuated cystic
lesion ( ) encapsulated by fibrous tissue (F) and the internal content
containing giant cells and foamy macrophages (G).
A B C
D E F
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tomy site and shared similar imaging and
histopathologic findings with the primary tumor.
The majority of local recurrence is detected by
mammography, in spite of decreased sensitivity of
this modality in the surgically treated popula-
tion.
15-21 In the present study, four cases of a mass
were noted at the surgical site and supplementary
ultrasonographic evaluation was necessary to rule
out local recurrence. However, once the author
became familiar with ultrasonographic findings of
the patients, differentiation between mass made
by mesh itself and recurred tumor was not
difficult. Goes et al. reported that grouped calcifi-
cations were detected in two of 18 patients (11%)
30 months after treatment of breast ptosis with the
placement of a mixed (60% polyglactin and 40%
polyester) mesh.
22 Although calcification of any
type was not detected in the present study, newly
developed calcification at the surgical site should
be evaluated meticulously to rule out cancer
recurrence.
The current study has several limitations. First,
the number of patients was small. Second, owing
to the retrospective nature of the study, follow-up
intervals and periods were varied. Third, a longer
period of follow-up evaluation might be necessary
to assess the feasibility of absorbable mesh im-
plantation after breast partial resection for the
purpose of minimizing breast deformity.
In conclusion, the size of the lesion decreased
gradually as seen in follow-up examinations. In
terms of mammography, architectural distortion
due to postoperative change was noted in all
patients. In four cases, a mass was seen at the
surgical site. However, there was no tumor
recurrence in any of the cases. Considering the
limitations of mammography on follow-up ex-
aminations after breast partial resection and
mesh implantation, adjunctive ultrasonography
combined with mammography would be recom-
mended in postoperative follow-up examina-
tions.
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